
Groundwater Restoration Projects at LLNL

LLNL’s strategy is to target
contaminants through extensive

characterization and remove them
with carefully engineered systems

(engineered plume colla pse)

Distribution of contaminants at LLNL Significant cleanup progress

Engineering is contributing in three areas essential to the
Environmental Restoration Program’s cleanup success

We engineered portable treatment units that are saving
$10M relative to fixed treatment systems and pipelines

LLNL’s strategy is to target contaminants through extensive characterization and to remove them with carefully engineered syste ms.
One  example is engineered plume collapse. LLNL’s approach of using science-based restoration is unique.

Fixed
treatment
unit

Portable
treatment

 unit

Saturated Zone

�
���

�

�
� �

�
HSU 3AHSU 3A

HSU 7HSU 6
HSU 5

HSU 4

HSU 1AHSU 1A

HSU 1B

HSU 2

HSU 3B

HSU 7HSU 6
HSU 5

HSU 4

HSU 1B

HSU 2

HSU 3B

Unsaturated Zone

NO
RT

H

Building 111

A'
A

Patterson Pass Road

Gr
ee

nv
ille

 R
oa

d

Va
sc

o R
oa

d

East Ave.

RhonewoodSubdivision
Arroyo Seco

A'

A

Legend (subsurface features)

Cross section scale (feet) 
0 300

0

50

Elevated vadose zone total
VOC soil concentrations

100-999 ppb total VOCs

10-99 ppb total VOCs

1-9 ppb total VOCs

>1,000 ppb total VOCs

Areas of total VOCs below
detection limit in ground
water

�
�

Surface scale : Feet

0 1,000 2,000

Hydrostratigraphic unitHSU

G
re

en
vi

lle
 R

o
ad

V
as

co
 R

o
ad

East Avenue

Patterson Pass Road

LLNL

N
O

R
T

H

Rhonewood
Subdivision

Arroyo Seco

TFC

TFB

TFA
TFG-2

TFG-1 TFF

TF5475

TFD

TFC

TFB

TFA
TFG-2

TFG-1 TFF

TFE SoutheastTFE Southeast

TFE SouthwestTFE Southwest

TFE WestTFE West

TFE NorthwestTFE Northwest TFE NorthTFE North

TFD ETCTFD ETC

TFD EastTFD East

TFD SouthTFD South

TFD West

TFD WestTFD West

TFC WTC 
South
TFC WTC 
South

TFD NorthwestTFD Northwest

TFC NorthTFC North

TFB NorthTFB North

TFB EastTFB East

TFA EastTFA East

TFA SouthTFA South

TFA ArroyoTFA Arroyo

TFA NorthTFA North

TFC SoutheastTFC Southeast

TFE EastTFE East
TF5475

B518 Vapor
Extraction

TFD

B518 Vapor
ExtractionB518/TFF

East
B518/TFF

East

TFC NorthTFC North

Legend

Scale : Feet

0 500 1000

Scale : Feet

0 500 1000

Extraction well 

Approximate direction of
ground water flow

Existing pipeline

Treatment facilityTFA
TFD
West Portable Treatment Unit

�
�

�
�
�

�
�
�

�
�

PCE isoconcentration
contour (ppb)

Scale : Feet

0 500 1000

Legend

5

V
as

co
 R

d
.

East Ave.

N
O

R
T

H

ArroyoSeco

ArroyoSeco

N
O

R
T

H

100
200

5005

5

15

1,000

100
200

5005

5

15

1,000

Ch
ar

lo
tte

W
ay

10/88
Pre-pumping

V
as

co
 R

d
.

East Ave.

ArroyoSeco

ArroyoSeco

Ch
ar

lo
tte

W
ay

8/96

5
15

500

5

55

15

500

200200 100100100

LLNL
border

LLNL
border

View of the steam remediation
system at the Visalia Pole Yard,

Visalia, California.
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Mechanical technician Allen Elholz
records operational data at one of

the steam-injection wells

Lawrence Livermore
National Laboratory

September 1998

Engineering 

The restoration program’s Intranet architecture provides rapid and
platform-independent data access.

View time series
plots interactively

Draft contour plots in seconds
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Visualizations

• Visualization
• Modeling Code
• GIS
• Plotting
  software
• X-applications

Application
Server

Document library

Sensors logfiles

Processing Local Clients
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Intranet architecture View treatment facility’s
real-time status


